We have previously developed a general relativistic model of a gravitationally compact, intrinsically magnetic, eternally collapsing object (MECO). It has been shown to account for the low quiescent xray luminosities and spectral state switches in galactic black hole candidates (GBHC) while correctly predicting the radio/x-ray luminosity correlations of both GBHC and active galactic nuclei. We show here that a MECO model for Sgr A* is consistent with its observed low NIR luminosity levels. It has the unique property of providing an explanation for observed polarizations in the context of an inverted polar jet flow while reconciling the low luminosity of Sgr A* with a standard Bondi accretion flow. Thus the conclusion that Sgr A* contains a black hole with an event horizon is still unsubstantiated.
INTRODUCTION
It is well known that the bolometric luminosity (∼ 10 36 erg/s) and x-ray luminosity (∼ 2 × 10 33 erg/s) of Sgr A* are far lower than expected from the standard thin accretion disk model used for x-ray binaries and quasars (Baganoff et. al., 2003) . Nevertheless, if the bolometric luminosity originated from accretion to a surface, even with 100% efficiency, it would require an accretion rate of at least 10 15 g/s (2 × 10 −11 M ⊙ /yr). Subject to three critical assumptions it has been shown (Broderick and Narayan 2006, hereafter BN06 ) that if surface thermal emissions at 3.8µm were produced from such an accretion rate the radiated flux would be too high unless the source radius was larger than about 40R g , (R g = GM/c 2 ≈ 6 × 10 11 cm for a mass of ∼ 3.7 × 10 6 M ⊙ ). But the 3.5 mm emissions of the compact radio source apparently originate from within ∼ 10 − 20R g of the central object (Shen et al. 2005 , Bower et al. 2004 ) and one would expect the NIR to originate within the same region. It is possible that future VLBI measurements will further constrain the size of the emitting region. The smaller the region, the more severe the constraint on thermal emissions from the mass accretion rate. If confined to the Schwarzschild diameter, the accretion rate would have to be less than about 3 × 10 13 g/s (5 × 10 −13 M ⊙ /yr) (BN06).
The assumptions on which these conclusions were based are: (1) The surface must radiate in equilibrium with the accreting matter; i.e., the energy transported to the surface by the accreting matter must be radiated immediately with some nonzero efficiency and must escape.
(2) The surface radiates thermally at a temperature in equilibrium with the rate of accretion energy and (3) General Relativity is an appropriate description of gravity external to the surface. Broderick and Narayan (BN06) concluded that in the absence of exotic phenomena, the current NIR flux density measurements conclusively imply the existence of an event horizon in the black hole candidate Sgr A* at the galactic center. Here we will demonstrate that this conclusion is premature since 
RECAPITULATION OF THE MECO MODEL
It is probably safe to say that every object of stellar mass or greater has an observable intrinsic magnetic moment, unless it is a black hole. It is also well known, and has recently been superbly demonstrated , hereafter RTTL03) that stellar magnetic fields can severely inhibit accretion to stellar surfaces. "Magnetic propeller effects" associated with stellar rotation (RTTL03, Romanova et al. 2005) can cause additional reductions. Revealing animations of these processes can be viewed at http://astrosun2.astro.cornell.edu/us-rus/ .
We have found (Robertson & Leiter 2002 , 2004 , 2005 , hereafter RL02, RL04, RL05) evidence for magnetic fields and their associated magnetic propeller effects, even in stellar mass galactic black hole candidates (GBHC). This led us to propose a general relativistic, intrinsically magnetic model of a compact object (Robertson & Leiter 2003 , hereafter RL03) that we called a "magnetospheric eternally collapsing object" (MECO). It has been shown (McClintock, Narayan & Rybicki 2004, RL04, RL05) that this model accounts for the low quiescent luminosities of GBHC, the existence of their low/hard and high/soft x-ray spectral states and a scale invariant cutoff of radio luminosity at the low/high transition. The MECO can produce low/hard state jet outflows with correlated radio and x-ray emissions (L R ∝ L 2/3
x ) in accord with observations (Gallo, Fender & Pooley 2003 , Markoff et al. 2003 , Falcke, Körding & Markoff 2004 , Maccarone, Gallo & Fender 2003 . To account for the similar correlations for AGN and neutron star or dwarf nova systems, it was necessary to explore the mass scaling relations for the MECO model (RL04). These have allowed it to be used to understand the newly discovered (Schild, Leiter & Robertson 2006) intrinsically magnetic quasar accretion structures revealed by microlensing observations of the quasar Q0957+561. These previous efforts have dealt primarily with disk accretion and the jets of the MECO model. For Sgr A* we find that we must consider Bondi accretion for a quiescent MECO, but we find nothing that observationally eliminates the MECO model for Sgr A*. Hence in this context, the conclusion that SgrA* contains a black hole with an event horizon is unwarranted. For the convenience of readers who might wish to consider interpreting their observations in terms of the MECO model, we include in Table 1 a number of useful relations taken from our previous work. Many of the parameters are given in terms of quiescent x-ray luminosity L q , or the luminosity, L c , at the transition high/soft → low/hard state since these are measurable quantities.
Recapitulating some of the published details of the MECO model, the collapse rate of a MECO is stabilized, at extremely high values of the surface red shift, by Eddington limited radiation pressure generated from internal equipartition magnetic fields contained within its surface. Due to the fluid interior of the MECO, its magnetic moment aligns with its rotation axis. As described in RL05, the interior magnetic field in a stellar mass MECO-GBHC is about what would be expected from flux compression during stellar collapse, but the external field is primarily produced by General Relativistically created electron-positron drift currents on the MECO surface that drive the external surface field to the threshold of quantum electrodynamic production of bound pairs in the MECO surface. The ratio of tangential field on the exterior surface to the tangential field just under the MECO surface allows a determination of the surface redshift (RL05) as given by Eq.1, Table 1 . In this regard, it has been shown (Abramowicz, Kluzniak & Lasota 2002) that it will be extremely difficult to provide convincing arguments for event horizons if objects with suitably high redshift exist. Mitra (2006a,b) has shown that before collapsing objects can become black holes, they must necessarily pass through high redshift states that are strongly dominated by radiation pressure. As discussed in RL05, our present best estimate of the distantly observable magnetic moment of a 7M ⊙ GBHC is about µ ∞ = 2.2 × 10 30 G cm 3 . At the high redshift of a MECO, (Eq. 1, Table 1 ), its radius is slightly larger than the Schwarzschild radius, 2R g . The MECO magnetic moment scales as m 5/2 and its equipartition magnetic field as m −1/2 , where m is in solar mass units. The surface redshift, z s , distantly observed magnetic moment and equatorial poloidal mag-netic field at 10R g for a MECO with the mass of Sgr A*, would be about z s = 10 11 , µ ∞ = 4.5 × 10 44 G cm 3 and B(10R g ) eq = µ ∞ /(10R g ) 3 = 2.7 × 10 6 G, respectively.
Radiation escapes from the MECO surface at the local Eddington limit, which is larger than the conventional Newtonian Eddington limit by a factor of 1 + z s . Distantly observed luminosity is reduced below that escaping the surface by a factor of (1 + z s ) 2 . The MECO radiative decay lifetime is extended by the factor 1+z s and greatly exceeds a Hubble time. The quiescent MECO luminosity observed distantly is reduced by the same factor, Eq. 2, Table 1 . The distantly observed quiescent surface temperature is given by Eq. 3, Table 1 . For the mass of Sgr A*, it would yield T ∞ = 910K and the observed flux density at distance D (> 3R g ) and frequency ν ∞ would be
For the most constraining (BN06) NIR wavelength of 3.8µm, T ∞ = 910 K, and the distance of Sgr A*, the quiescent MECO flux density would be 0.4 mJy, which is a factor of 3 below the observational upper limit. Since peak emission at 910 K would occur at 3.2µm, one would not expect to be able to observe the MECO surface at other wavelengths. For reasons given below, the MECO surface is expected to remain essentially quiescent until accretion rates become significant fractions of the Newtonian Eddington limit rate. Although BN06 assumed that the efficiency of conversion of accreted mass to escaping luminosity was 100% for z s >> 1, this is not instantaneously required of the MECO. Matter that reaches the surface does not produce a hard radiative impact, but rather it passes through a zone of increasing luminosity that ultimately reaches the local Eddington limit. Eventually it will be brought to rest, on average somewhere near the MECO surface, at the base of a radiation dominated electron-positron pair atmosphere where the local temperature is ∼ 6 × 10 9 K. The photons emitted while braking an accreting particle have no better chance of escaping than any others near the base of the atmosphere. Thus the particle merely contributes its mass equivalent to the MECO without necessarily producing photons that immediately escape from the surface. The effect is much like that of adding a drop of water to a cloud. For equilibrium, the MECO must eventually, perhaps even within a short time, pass into a state in which a new equilibrium local Eddington limit is established, but there is no requirement that the surface temperature be dictated by the accretion rate. We conclude that the constraints of BN06 simply do not apply to the MECO surface.
ORIGINS OF OBSERVED RADIATIONS
The multiwavelength spectrum of Sgr A* shows (e.g. ) a slightly inverted radio spectrum with a flux density dropping from a few Jy at a few hundred GHz to a few mJy in the NIR. The relatively flat radio spectrum has been attributed to compact relativistic plasma within a few R g of Sgr A*. The similar flat radio spectra for GBHC are thought to arise from a jet outflow (Markoff, Falcke & Fender 2001 , Falcke, Körding & Markoff 2004 ). This is not to suggest, however, that the quiescent radiation of Sgr A* originates in a jet outflow from an accretion disk. Although more luminous AGN, modeled as MECO, are largely scaled up versions of disk accreting GBHC, there are differences in quiescence. In true quiescence for the MECO-GBHC the inner disk radius lies beyond the light cylinder. But T ∞ ≈ 10 5 K for a central MECO-GBHC is much higher and there is a thermal radiation flux capable of ablating the inner regions of an accretion disk out to ∼ 10 4 R g . Ablated material at low accretion rate falls in and is swept out by the rotating magnetic field. This produces stochastic power-law soft x-ray emissions in the GBHC quiescent state. For Sgr A*, there would be both cooler radiation and insufficient luminosity to ionize and ablate an inner disk with radius beyond its light cylinder. On the other hand, a disk that extended in to the light cylinder would be too luminous to correspond to Sgr A*. This leaves Bondi accretion as a possible source of its luminosity.
As shown in Fig 1, which has been generously provided by RTTL03, in the propeller regime there is a converging accretion flow that has maximum density near the magnetic poles and a very low density disk shaped equatorial outflow. The polar inflow is similar to a wide angle, compact inverted jet. It provides a plausible compact source of luminosity within a few R g of the central object. The matter flowing in on field lines that enter the poles can accrete to the surface, but as previously noted, at rates too low to materially affect the surface temperature or surface luminosity. The bulk of the Bondi accretion flow is ejected in the magnetic propeller regime.
In the simulation that produced the flow pattern of Fig. 1, the The simulation results can be used to illustrate some features that we might expect for a Bondi flow for Sgr A*, modeled as a MECO. MECO co-rotation and light cylinder radii (c/ω s ) are determined by the spin frequency Fig. 1.-Figure 2 . Magnetic propeller simulation, with permission, from Romanova et al. (2003) . Z and r are axial and radial coordinates in units of 0.0044R B . Heavy lines show flow streamlines. Magnetic field lines are light. Shading indicates plasma density. Arrows symbolize the direction and speed of flow. The co-rotation radius for this simulation is about r = 1.6. A radius of 10Rg for Sgr A* would lie far inside the "star" with a radius of r = 0.0125. Only part of the accretion flow inside the co-rotation radius could actually reach the poles of the central object. The polar inflow is like a compact jet (which is hidden within the central object of this figure) with a reversed direction of flow and should produce the same spectral features as a jet. and are about the same, respectively, ∼ 50 − 100R g and ∼ 500 − 1000R g for both GBHC and AGN (RL02, RL04, RL05). In this context, the spin frequency for Sgr A* would be ∼ 10 −5 Hz. Using R B = 10 17 cm andṀ = 6.3 × 10 19 g/s, (Baganoff et al. 2003) , µ = 4.5 × 10 44 G cm 3 and ν s = 10 −5 Hz, we obtain µ B = 8.5×10 49 G cm 3 , µ * = 5.3×10 −6 , Ω * = 2.4×10 −6 , ω * = 26 and f = 7 × 10 −5 . Thus for the case of Sgr A*, the accretion rate to the MECO surface would be about 7 × 10 −5 × 6.3 × 10 19 = 4.4 × 10 15 g/s = 7 × 10 −11 M ⊙ /yr with a substantial portion concentrated by the intrinsic magnetic field into an inverted jet flow directed into the polar regions of the MECO. Assuming an efficiency of 10% for the flow within about 10R g , the luminosity produced by the entire flow would be ∼ 4×10 35 erg/s, which is reasonably close to the observed bolometric luminosity ∼ 10 36 erg/s. Considering that many significant parameters of the Bondi flow at the inflow boundary, such as density, temperature and magnetic diffusivity are uncertain, and could differ from the conditions of the simulation, the agreement is quite satisfactory.
We expect the radio luminosity to originate as synchrotron radiation within a few R g of the surface and the NIR to be produced by synchrotron self comptonization in the flow. Some x-rays should originate close to the surface, however the bulk of x-ray emission is believed to originate from a larger region (Baganoff et al. 2003) . Since the polar magnetic field of the MECO is highly ordered, and the mass inflow rate below 10 −10 M ⊙ /yr, the synchrotron emissions from the polar regions should be strongly polarized. If viewed normal to the inverted jet, strong linear polarization should be observed from this region without significant Faraday rotation, due to the orientation of the magnetic field. Likewise if lower fre-quency radiations were observed looking into the equatorial outflow, relatively strong circular polarizations could be observed and would appear to come from within a relatively narrow region even though the outflow would be on a larger scale and diverging. Between these zones there could be luminous regions without a dominant polarization. Thus the magnetic field and inverted jet of the MECO could resolve the mystery of how a jet-like spectrum and linear, circular and unpolarized features are produced without a jet outflow while providing compatibility with the expected Bondi accretion process.
If the polarized higher frequency radiations originate in the inverted jet, it is possible that the sub-mm peak at ∼ 550 GHz could be a cyclotron resonance feature. The free-fall inflow speed of protons would be about 0.38c near 6R g , and an equipartition Lorentz factor for electrons would be γ e ≈ 150. For our estimated poloidal magnetic field of 2 × 3.4 × 10 8 (2R g /r) 3 G, the Larmor frequency would be 550 GHz at r ≈ 6R g . We estimate an electron density of n e ∼ 5 × 10 3 (6R g /r) 3 cm −3 .
There are several possibilities for an extended source of x-rays at the ∼ 10 33 erg/s level. First, the outflow expelled to large radii by the MECO magnetic propeller for Bondi inflow should be similar to the magnetic propeller outflow associated with the quiescent inflow of ablated inner disk material in the MECO-GBHC. Since the Bondi inflow case has a lower efficiency in generating X-rays than the disk inflow case, it should be able to make ∼ 10 33 erg/s in x-rays seen at large radii. Second, there should be a shock zone inside the Bondi radius at ∼ 10 16 cm where the flow reduces to subsonic speed and another shock at the Alfven radius at ∼ 10 14 − 10 15 cm. Exploring these possibilities in a quantitative way will require some additional magnetohydrodynamic simulations combined with spectral development and consideration of viewing angles, but if there is quantitative confirmation of the sonic shock zone as a contributing source of the x-ray emissions, this would also constitute a confirmation of the MECO model.
SUMMARY
Since they do not possess event horizons, highly red shifted general relativistic MECO contain observable intrinsic magnetic moments that can interact with their environments. We have shown, by appropriate scaling of the intrinsic magnetic moments previously obtained for MECO-GBHC, that Bondi accretion to the intrinsic magnetic dipole contained within a 3.7 × 10 6 M ⊙ MECO can account for the observed compact spectral features of Sgr A* in a quantitatively satisfactory way. The polarized radio luminosity of Sgr A* would be generated within 10 − 20R g of the highly redshifted surface of a central MECO while the NIR would be produced by synchrotron self-comptonization in the same general region. The inverted jet structure should be observable in the sub-mm wavelengths with ∼ 10 − 20µas resolution. While some x-rays could be generated by processes close to the photon sphere, ∼ 3R g , it is expected that some of the x-ray emission will originate from a much larger magnetospheric region due to the magnetic propeller action associated with the rotation of the MECO.
Coupled with our previously published findings, the MECO model appears to be observationally compatible with the full class of stellar mass and larger compact objects that are known to astrophysics. In the case of neutron star or dwarf star nova systems there is no question of their magnetic properties. The MECO model permits the extension of these magnetic dipole models into the realm of GBHC and AGN. Astrophysical phenomena, especially including jets, that originate outside the photon sphere can now be explored with simulations of accretion to magnetic dipoles in a unified model with known mass scaling properties. This adds incentive for doing some additional difficult simulation calculations combined with spectral development calculations that include viewing orientation dependence.
Based on the Strong Principle of Equivalence requirement of timelike worldline completeness, we have previously argued (RL03, RL04, RL05) that Black Holes are unphysical and should be replaced by highly redshifted MECO. The assumption that black hole candidates are actual black holes is not valid without proof. If they are not black holes, then they likely have intrinsic magnetic moments and we should examine the question of whether their properties can be explained as intrinsic magnetic phenomena. The MECO model provides a means of answering the question and the potential for a unified understanding of compact objects. A great wealth of interesting and entertaining astrophysics remains to be explored within the MECO photon sphere, including the detailed internal structure of a MECO.
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